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(57)[ABSTRACT OF THE DISCLOSURE] 



[mm] [SUBJECT OF THE INVENTION] 

f^S)S^^95 o C~105 c 'C(Dfaia It provides the alloy-type thermal fuse which, in 

X\ MiMi%±<D^m £r3fc£U t the range of 95 degree C-105 degree C of 

=L-X^l>>^sY / &%:\ r 5.k£?>0Q)Lx operation temperature, satisfies the 

m %k&\Z-Wti®ik\^% , § £fi§ requirement of environmental preservation, can 

Wt%£.<$#7LXlEm^{1 i W)^% make the diameter of a fuse element ultra-fine 

5-a-^§H£^t3.-X'Sr^^ti- about 300-micrometer(phi) degree, restrains a 

-5 0 self-heating well, and can operate correctly. 



y b t1r 5 US. t ^ - X \z. *s vvt , 



Sn40~46grlr%> Bi7' 
l 0 /ojaint*5 0 



121 



[PROBLEM TO BE SOLVED] 

In the thermal fuse which uses a 
low-melting-point fusible alloy as a fuse 
element, alloy compositions of a 
low-melting-point fusible alloy are 40 to 46 
weight% of Sn, 7 to 12 weight% of Bi, and 
remainder of In. 



[CLAIMS] 



[CLAIM 1] 

{SSt&pTi^-a i££rfc3. — X^u-p* A alloy-type thermal fuse, in which in the 
*sVb~$~h%m.J£. ] czL— Xd&t/^T, thermal fuse which uses a low-melting-point 
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Sn40' 



fusible alloy as a fuse element, alloy 
46 v Bi7~ 1 2 H compositions of a low-melting-point fusible alloy 
MlnXfoZ>Zk%¥fWtk are 40 to 46 weight% of Sn, 7 to 12 weight% of 

Bi, and remainder of In. 



Sn40~46gi%, Bi7~12fi 
*%, a^In<D100fi*§(?[CAg 
7550. 5~3. 5M$fBMl&*ufc 



[CLAIM 2] 

A alloy-type thermal fuse, in which in the 
thermal fuse which uses a low-melting-point 
fusible alloy as a fuse element, an alloy 
composition of a low-melting-point fusible alloy 
is a composition for which 0.5 to 3.5 
weight-parts of Ag were added to 100 
weight-parts of 40 to 46 weight% of Sn, 7 to 12 
weight% of Bi, and remainder of In. 



[DETAILED DESCRIPTION OF 
INVENTION] 



THE 



[INDUSTRIAL APPLICATION] 



[0001] [0001] 

#3S8HW\ ftibfSS;^95 0 C~l This invention relates to the alloy-type thermal 

O5t:0>£-&§!!i&|£fc3- — XKM fuse of operation temperature 95 degree C-105 

•f&hOX'hZo degree C. 



[PRIOR ART] 



[0002] [0002] 

-a^MfiSk^-— X^joV^Xfis In the alloy-type thermal fuse, it is using as the 

77y?x$;l£lfil,tz1&M&~ 5 J%il fuse element the low-melting-point fusible-alloy 

'o'&Jt&'fca. — Xx.l'/yhkLX piece which applied the flux, and is used 

&<9 N {&!S^^fE*U$£sMi9 attaching to the electrical equipment which 

HttX&mZtiZo should be protected. 



[0003] 



s 3\ 



[0003] 

i'^.Wt^^-tO^'M In this case, if electrical equipment generates 
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B^fcSgfrt^, ^(D^^B^X heat at the time of that abnormality, a 

low-melting-point fusible-alloy piece will be 

ti, ^(D^M&Miftyyyt^to^ liquid-phase-ized by that generating heat, the 

^#Tn f&S^^fcicfc^^Lc? molten metal conglobulates with surface tension 

^^{b^iitTt^ctO^K^H under coexistence with a flux, advance of 

X^^^(D^M^MWi£friZ>o spheroidized parts and the supplying electricity 

to equipment is interrupted. 

[0004] [0004] 

±HEHB;jft^ pl^a"4£{^lc5}c£tl One of the requirements demanded of the 

5^ftO-o(i x HtB^t^tl above-mentioned low-melting-point fusible alloy 

Hi:W^co@f0!*#^^v^t is that the solid-liquid coexistence region 

"CfcSo 1rt£t>hs il^x between a solidus line and a liquidus line is 

*5VvcWl, m^tmBtom narrow. 

id@^^t#i^c^^#^L, dO^il^c That is, in alloy, a solid-liquid coexistence region 

Idjol^Tfi, ^tl^^Sft^^ usually exists between a solidus line and a 

^ifcLfc^fifcifc^ fKffittl <D liquidus line, it is in the state where the 

ttMi{f^LTV^fcfe{C, _hfg<7) solid-phase grain dispersed in the liquid phase, 

mmt^mt^±ir^mm^ in this region. 

foVs Hot, iKtg^^S (^(Djfi Since it also has the characteristic like a liquid 

l£.%Tti-Z)) J^l!u^@?$*#J$ phase, the above-mentioned spheroidized 

J&Sflffilffl ( A Tt1-&) parting may occur. 

t\ i&M^^Mu-^fi^M^kit Therefore, spheroidized parting of the 

^W£ft3^tlit£^fo5o ML low-melting-point fusible-alloy piece may be 

X, frfrZifkMA "iT^-a 4^3: carried out by the temperature range (DELTA) 

fflV^/cfiS't^-X^jol/^TH, (referred to as T) which belongs to a solid-liquid 

ba- X^u^^htE.S^^ (T — A coexistence region before liquidus-line 

T) ~Tt/«c5iaS*5ffl"Cibf^i" temperature (it sets this temperature to T). 

1\ Hot, ATrtvJ>T*&3^£:\ In this way, it is, so that it must be dealt with as 

"ttefrh, III $5 VMS what operates in the thermal fuse using this 

t\ Sfifc*-— Xof£ftfflfi!fl6lffl low-melting-point fusible-alloy piece by the 

(D/^^^^Sr/htbT, tSJffc^.— temperature range from which fuse-element 

X%Wrfe(DWlJ£UI&Xi / EW)£ J & temperature is set to -(T-(DELTA) T) T, therefore 

&ZLkfcX*i*Z)o ^ot, jfiSfc^ T (DELTA) is smallness, namely, it can operate 

— X©ka- X^u^yhkLXi^. a thermal fuse by a fixed fixed temperature by 
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ffl£ft<5-niHct3:, Hl7i£&# making variation in the action temperature 



range of a thermal fuse into smallness, so that a 
solid-liquid coexistence region is narrow. 
Therefore, it is first required for the alloy used 
as a fuse element of a thermal fuse that a 
solid-liquid coexistence region should be 
narrow. 



[0005] [0005] 

fUc, i£r^ H^lt^H&SlW/h Furthermore, these days, reduction in size is 

M \ jS^ta.— XCl&v demanded also in a thermal fuse with reduction 

Xh'b%Lik&M%.£ti* frfr&'h in size of an electronic and electrical apparatus, 

M{k\z.tt%±irZ)ti!frm, 0iJx.f±\ in order to cope with this reduction in size, the 

300Mm*£:^5iiffll&Anit£#S} thin-line workability of 300-micrometer(phi) is 

Jfc&fi&o demanded, for example. 



[0006] 



[0006] 



V\ ^®jSJt^95 o C~105 o CcD 

#flSioo , Cffir&-C, %<Dffi$,<T> 
rh # fiS t a - X(D {^«3 JrSfg 

fit, 96°C* H H B WBi-Pb-Sn-^ 
£(Bi52gi:%, Pb32m*%, 
Snl6S*%)^103 o Cifcfi ) <DBi 
-Sn-Cd^(Bi54S*%, S 
nl6S*%, Cd20S4%)^ffl 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

These days, with the propagation of portable 
electronic equipments, there is much 
consumption of the alloy-type thermal fuse of 
yield temperature 95 degree C-105 degree C, 
and the range which the width of that region can 
accept on the action of a thermal fuse at around 
100 degrees C in a solid-liquid coexistence 
region, and to be usually in less than 4 degrees 
C are required as a fuse element of this 
alloy-type thermal fuse, as this alloy, Bi-Pb-Sn 
alloy (52 weight% of Bi, 32 weight% of Pb, 16 
weight% of Sn) eutectic 96 degrees C and 
Bi-Sn-Cd alloy (54 weight% of Bi, 16 weight% of 
Sn, 20 weight% of Cd) eutectic 103 degrees C 
are used. 

However, in these alloy, it contains Pb and Cd 
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^&&<Djfifrb$t&ffi'Ritobti harmful to ecology, improvement is called for 

TV from the surface of environmental preservation. 

[0007] [0007] 

ifBPb^Cd^cD^ Formerly, the ternary alloy of Sn-ln-Bi is known 

I?rtt L^V ^^SifiS trn - as a fuse element of the alloy-type thermal fuse 

X(Dtn- X^lx^^h^bT, Sn which does not contain poisonous metals, such 

-In-Bi<7)H^^£/^£0btlT as Above Pb or Cd, 

M^^o-^^&^it^< However, even if machining of the fuse element 

T^FL<±tWc#)^ t£5f5CD^ more than 500 micrometer (phi) of wire 

^Mr^t^-XtcfflV^btlTV^ diameters by which the ductility is used for the 

5$M£500 fi m 0 J^±<Z)t^-X alloy-type thermal fuse of the past since it is 

^u/yh(DMmt^]^Vh^X remarkably large compared with the alloy 

fuf5300/i m 0 il^ofc&ffll^ strength is possible, thin-line-izing called said 

lb(±iiLV \ 300-micrometer(phi) is difficult. 

[0008] [0008] 

WIaT^ ^^W#(^*5V^ In the bottom of this present condition, and this 

X, In — Sn — BiOHTC^^^rt: inventor, it considers the ternary alloy of 

zL — X3LU/yHB.f&bls, fESKrf!. In-Sn-Bi as a fuse-element composition, in the 

S^95 < C~105°CO^iaT:\ t range which is 95 degree C-1 05 degree C, yield 

^L-Xoiu^^hg^rfS^SOO/x temperature can make the diameter of a fuse 

m 0 g BUS element ultra-fine to about 300-micrometer(phi) 

^^J:<fflx.TIESt^^li^i±-t# degree, when earnest examination was carried 

S^MMt^-X^^^"^^ out that it should develop the alloy-type thermal 

<iftS^f^Lfc£^6x Sn40~4 fuse which often restrains a self-heating and 

611!:%, Bi7— 121111%, may operate it correctly, it knew that it could 

IncD-^Mfli&t-ctoT, ^(O S W attain the objective with an alloy composition of 

Sr^fi)c"C^6riS:*Pofco 40 to 46 weight% of Sn, 7 to 12 weight% of Bi, 

and Remainder In. 

[0009] [0009] 

Jf%VR<D g tfjfi, rt^Sfifc^:* On the basis of this result, yield temperature is 

S^tLT, i^W}U&^95°C—l the range which is 95 degree C-105 degree C, 

05 < C<E>$bIST\ H^f^^cogft and objective of the invention satisfies the 

?r^ES:U. — 7?^u/yy&$: requirement of environmental preservation, it 



11/22/2005 



7/1 8 Copyright (C) 2005 The Thomson Corporation. 



JP2001-266724-A THOMSON 



(5(^300 /z m 0 ^^{c1S^{bL can make the diameter of a fuse element 

#k g S^l^^r<t<jJ|ix.TIEfft{- ultra-fine to about 300-micrometer(phi) degree, 

iW)£^%5-n&MU&t^-7: it is providing the alloy-type thermal fuse which 

&%ki&ir&Zb^fo&o often restrains a self-heating and may operate it 

correctly. 

[0010] [0010] 

mm^M^^t^(D^m [MEANS TO SOLVE THE PROBLEM] 

*^W^fH^*Il(-^5^£M In the thermal fuse to which the alloy-type 

S^t^x— X(i, thermal fuse based on Claim 1 of this invention 

?rt:^— X^lx^>-Nir^6S.iSt:^ uses a low-melting-point fusible alloy as a fuse 

— X^jol^T, tefifc/S pl^-aiz: element, alloy compositions of a 

W^^fifijcT^ Sn40~46S low-melting-point fusible alloy are 40 to 46 

m%, Bi7~~ 12fiS%, a^In weight% of Sn, 7 to 12 weight% of Bi, and 

X*foZZt%W$kk1rZ>m}&X*h Remainder In. 

5 0 *!§P^^ff^Jl2iii^a^#: It is the composition characterized by the 

^Mt^-Xfi, jJ£M&*ife& above-mentioned. 

^k^\i^ — ^^\y/ybt't6M& In the thermal fuse to which the alloy-type 

tjx-X^&i^T, "1?^^ thermal fuse based on Claim 2 of this invention 

fetDi^&ft&f&fr, Sn40—461i uses a low-melting-point fusible alloy as a fuse 

Jk%, Bi7 — 12fii% N ^35In element, an alloy composition of a 

Ol00£Jtp|5kiAg;^0. 5—3. 5 low-melting-point fusible alloy is a composition 

MikffifcM£fritc$&l$XfoZ)Zb for which 0.5 to 3.5 weight-parts of Ag were 

&%fWLk1rZ>mf8 l X'foy, Ag(D : fc added to 100 weight-parts of 40 to 46 weight% 

AOKlJ:^ Ifct&tfi&i&UX %%>h ofSn, 7 to 12 weight% of Bi, and Remainder In. 

&\z.W}\^Wi&%%}i<£.7L~f\^Wl It is the composition characterized by the 

^##^^^orti^^feT{til]£ above-mentioned. 

l&<D'<7y*%£Q—M\^MX By adding of Ag, while being able to reduce a 

#<5o specific resistance, it narrows the width of the 

solid-liquid coexistence region, without hardly 
changing an operating temperature, and can 
control the variation in yield temperature to one 
layer more. 

[0011] [0011] 
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[%m<0%mmm\ [EMBODIMENT OF THE INVENTION] 

*^P^l:^M?aSti- In the alloy-type thermal fuse based on this 

Xjdjo^T^ fc^.— X^lx^vMc invention, in a fuse element, it is outer-diameter 

i±, ^f£200 n m <t> —500 m m of 200 micrometer(phi) - 500 micrometer(phi), 

<t> ^ bl*£L<!&250 u m <t> ~350 preferably it can use the circular line of 250 

n m </> »R^, £/cf2^l£FI micrometer(phi) - 350 micrometer(phi), or the 

W$kbW\~ W\[fi%A(Dm¥-$k : fc& flat line of the same cross section as said 

ffl^c^o circular line. 

[0012] [0012] 

Z(Dt=L-?<^l//yh(Di^&lt, The alloy of this fuse element is 40 to 46 

Sn40— 46g*%, Bi7~12g weight% of Sn, 7 to 12 weight% of Bi, and 

fi%. Bftftn, £F£L<fi % Sn43 remainder of In, preferably, is 43 to 45 weight% 

— 45111% N Bi7— 9Mik%s Bi of Sn, 7 to 9 weight% of Bi, and the remainder 

Iftlnfo^ S^ll$cfi> Sn44. 5 of In. Reference-standard compositions are 

§*%, Bi7. 4S»%, In48. 1 44.5 weight% of Sn, 7.4 weight% of Bi, and 48.1 

MikVo-ehV, -tro^tlJUfflSfi weight% of In. The liquidus-line temperature 

102°C, @M^#i$citJ{44°CTfo is102 degrees C. And solid-liquid coexistence 

<5 0 range power is 4 degrees C. 

[0013] [0013] 

tfa&InRXfSn\z£*)lnllfii<DlfiiB\ Sufficient ductility required for a drawing of a 

#t£i&5&^#&fi£i4j5 s ^x.?> thin line is given by said In and Sn, 100 degrees 

ti> Bi{cJ:*9i4^^i00 o C^3fi(c C of melting point are carried out in the vicinity 

£tl"C\ 98°C~- 102°CO|S^* by Bi, it is set as the solid-liquid coexistence 

#i$(-tx££;ft5o Bi^7Sfi% region of 98 degree C-102 degree C. 

^S^^SLT350 If Bi is less than 7 weight%, the strength is 

\x m <j> b^^ol®ffi(D^\%fcW\M insufficient and a drawing of a thin line called 

fcfctK 12MM%&$$Z-Z>b, life 350-micrometer(phi) becomes difficult, it will 

MbteV, WmU<DU^^MM become vulnerable if 12 weight% is exceeded, 

bfe&o fiSt^- — Xcobcx— Xa: a drawing of this thin line becomes difficult. 

^^Hl Between the fuse element of a thermal fuse, 

c0flt£^W/cfe(-7^)2 o C<O?aS and equipment, about 2-degree C temperature 

H^^CS^bs WlJ&^r difference arises for a thermal resistance in the 

&mLtcU&t^-7:(DifW)U& meantime, therefore 
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(ilOO°C— 104°C'Cfc'5o mlffit: The yield temperature of the thermal fuse which 

^-X^ii/^hcDj&jjC^fi, {5 uses this reference-standard composition is 100 

f£20ju Q •cm"CfeSo degree C-104 degree C. 

The resistivities of said fuse element are about 

20 microhm-cm. 

[0014] [0014] 

_hE^Ml00Sa^(CAg^ By adding 0.5 to 3.5 weight-parts of Ag to the 

0. 5—3. SMikvbffiM-f&^b^ above-mentioned alloy composition of 100 

cfc 1 ^ ffifti4 i £Mf2ck*9tiS<i~'5 weight-parts, the resistivity can be lowered than 

r.irj^'Cft, 0iJxJ2\ 3. 5J6fig|5 the said, for example, by adding 3.5 

^JP^Sr.ir^ct^, 10%U&\& weight-parts, it can be lowered by about 10%. 
<-C#5o 

[0015] [0015] 

*55W tfi^SfflSta-Xota The fuse element of the thermal fuse based on 

-Xxi/^yMi, J u4ttM$i<D$k this invention is manufactured by drawing of an 

%ftWi%M<D alloy base material, while it has been a 

£io^M¥-^J±Wi cross-sectional round shape, it can use it, 

^PXLT^fllT#5o carrying out forming by compression still more 

flatly. 

[0016] [0016] 

Milt. & ftWfc$fcZ>7 L -7#'( FIG. 1 shows the tape type alloy-type thermal 

y°(7)^^MSi^t:^ — X£tfL % fuse based on this invention, it adheres the 

Jip^lOO— 300/x mro^f^ beltlike lead conductors 1 and 1 with a 

^-^^/i/^ltcJf^lOO^ thickness of 100 to 200 micrometer to plastic 

200/xm<Z>TOy-K3i#:i J l£ base film 41 with a thickness of 100 to 300 

^##J*fcfiBl!#K:J:!9ll^U micrometer by the adhesive or fusion, it 

ffiWJ-h*^f$Wz.j&&250tim connects the fuse element 2 of 250 micrometer 

4> — 500 ^ m 0 (Dta- X^U^ (phi)-500-micrometer(phi) of wire diameters 

vh2£^$£U ^<DM=l-X^U^ between beltlike lead conductors, it applies flux ) 

s sh2iz.7yy?x3&]&lGL^ rcD 3 to this fuse element 2, it has sealed by the 

775 / ^i^ka-Xxi/>yh adhesion according this flux application fuse 

Srl^^lOO-^300 m mtDy?*^ element to the adhesive of the plastic cover film 

y?t)/<-7s(^J*4:l(DW:^M^ 41 with a thickness of 100 to 300 micrometer, or 



n 
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fc!4lR#te<fcS@*T£rJtLTfc a fusion. 

■So 



[0017] 

-Km, ns^fiHi^nr*^ 



[0017] 

It can also implement the alloy-type thermal 
fuse based on this invention in the form of a 
cylindrical-shape case type, a case-mold radial 
type, a base-plate type, and a resin mould radial 
type. 

FIG. 2 shows a cylindrical-shape case type, it 
connects the low-melting-point fusible-alloy 
piece 2 between a pair of lead wire 1 and 1, it 
applies flux 3 on this low-melting-point 
fusible-alloy piece 2, it passes through on this 
flux application low-melting-point fusible-alloy 
piece, the insulated tube 4, for example, the 
ceramic tube, of heat-resistance and good 
thermal conductivity, it has sealed between 
each end of this insulated tube 4, and each lead 
wire 1 with the adhesive of a room temperature 
setting, for example, an epoxy resin. 



[0018] 



[0018] 

FIG. 3 shows a case-mold radial type, it joins a 
fuse element 2 by welding between the parallel 
lead conductors 1 and the leading end parts of 
1, it applies flux 3 to a fuse element 2, it 
surrounds this flux application fuse element by 
the insulated case 4 of the end opening, for 
example, ceramic case, it has sealed the 
opening of this insulated case 4 by the sealing 
agents 5, such as an epoxy resin. 



[0019] 



[0019] 

ell FIG. 4 shows a base-plate type, it forms a pair 
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1£4, #4;t(ii?7^:y^|£fe±fc of membrane electrodes 1 and 1 by printing 

— ^Wfljlflljiil, l&^W,^ — 7 baking of an electroconductive paste (for 
KflOx.fflB'*— 7b)<D$lM$tH example, silver paste) on an insulation 
tfMcWJF^L, ^W^l\^) — K substrate 4, for example, a ceramic base plate, 
#ftll£Sffi$fcJ:9&S&U« it connects the lead conductor 11 to each 
fill, lfiHttlfcj.— Xjiu>^H2S: electrode 1 with welding etc., it joins a fuse 
^^^X^^L.hzL-X^u/ element 2 with welding between electrode 1 
yh2\Z.7yy^73 : t^^il^ Z.(D and 1 , it applies flux 3 to a fuse element 2, it has 
yyy^7^^i\i=L— X^v^vY^c sealed this flux application fuse element with 
^ihW4^iJ^(l^/K^rv / >|ltfl§"C the sealing agent 4, for example, an epoxy 
£fJtUT&5 0 resin. 

[0020] [0020] 

UlSfi^fli^ — /vYyi^TjV^^ FIG. 5 shows a resin mould radial type, it joins a 

X^r^l^ 3£?t!J — K^lffcl, 1<D fuse element 2 with welding between the 

5fefflpBr^tct jl— X^u^>h2^r leading end parts of the parallel lead conductors 

T^^-cWS^U tzL-X^U^ 1 and 1, it applies flux 3 to a fuse element 2, it 

VY2\z.7yy$7sZ^MM\^^ z<D has carried out this flux application fuse 

77y?7$&fa\izL— X^u^yh^ element resin mould 5 by the resin liquid 

mmmr^^y^iMmm^ dipping. 

[0021] [0021] 

£/c,iifit^^^f$tt#krL- Moreover, it attaches a resistor (membrane 

X, $Jx.te\ StR^^XO^^S resistance) to the insulation substrate of the 

ffl^fc^. — X(D^/HSte(cjg^[ supplying electricity type heat generation figure 

ft(IRlfiSi)Srf+ia:L^ H#ff<7)|| fuse, for example, a base-plate type alloy-type 

?£H$\ ffi^f$£iifE3g^£-t^ ^ thermal fuse, it carries out the supplying 

tf^£^Ti£^^^j^^Jt£ electricity heat generation of the resistor at the 
j^Bfr^it 5JSfei##wS1S^t: time of the abnormalities of equipment. 

— X(Dff^^HSSi~Sw<bt>*T?# It can also implement in the form of the 
5o base-plate type fuse with resistance which cuts 

a low-melting-point fusible-alloy piece with the 
generating heat. 

[0022] [0022] 
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±.t^(Dyyy^7s{zi(t^ M The thing in which melting point is lower than 

^i 5 ta- X^\s/yh<DJI&&& } 9 melting point of a fuse element is usually used 

tf&^t^T^ttLffl^tK #'J;ifi\ for the above-mentioned flux, for example, it 

DvV90-^60jiil£P, XTTTs can use 90 to 60 weight-parts of rosin, 10 to 40 

@£10— 40JH:§|$ N Stt^JO— 3 weight-parts of stearic acids, and 0 to 3 

MfiSfl5£M£ffl-et5 0 -<7>i§£\ weight-parts of activators. 

DvMcfl, ^Di/y, 'Jttov^ In this case, it can use natural rosin, 

1/{$\7L\£^ tK^s^vV^ ^i^Hk* 3 modification rosin (for example, hydrogenation 

i^y.Ma-^^^^tzliiZtihO rosin, disproportionated rosin, and 

ffiS^v^^^fflT^ ?£'|4$H^ polymerization rosin), or such purification rosin 

ti, v^^^/UT^^cD^^i^^^: for rosin, and can use hydrochloride, a 

IbTK^^i^^^rffiffl^So hydrobromide, etc. of a diethylamine for an 

activator. 

[0023] [0023] 

[MMM] [EXAMPLES] 

C^»Jl]In48. Sn4 [Example 1] 

4. 5JUk%, In7. 4Jiik 0 /otf)'n It drew a line and processed the base material 

&1&j&<DMmB'}\%LXW&3 of an alloy composition of 48.1 weight% of In, 

00 n m 0 ©HtdiPILfco 1^ 44.5 weight% of Sn, and 7.4 weight% of In into 

JMco^Ttf)^^^^. 5%£ the line of diameter (phi) of 300 micrometer. 

H3I #iSS?r45m/min(hL It makes the draw-down rate about one dice into 

fcj&s, HfilftH§SS"Cfcofc 0 :© 6.5%, it made drawing speed into 45 m/min. 

m©ffiffi*£rfflj£Lfci:;i5* 23 However, there was no disconnection. 

ii Q 'cmtfeofco w(Z)^^rft$ When the resistivity of this line was measured, it 

4mmKltMI$rLTfc^ — Xxlv^I/ was 23 microhm-cm. 

hiiL* T-7°^^7°cog.St:^— X It cuts this line to length 4 mm, and considers it 

SrfEfiScLfco as a fuse element, it made the tape type thermal 

y80MmU, ^TVym20M fuse. 

mp[5 a v^^^^T^^^ftiTk^SSE It uses 80 weight-parts of rosin, 20 weight-parts 

SlliW^^ffflU7° of stearic acids, and the composition of 1 

7Xf ^/^^-^7^Mt>V7 weight-part of diethylamine hydrobromide for a 

Ts^f-yti}/^— 7jjVMz.fe1f.fy2 flux, it used the polyethylene terephthalate film 

00 fx m(D^)^^Ul/y'U7$?u with a thickness of 200 micrometer for plastic 

— h^/WNSrfifcfflLfco base film and a plastic cover film. 
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[0024] 

:itf>2lMJp B p5oS£ v o. \rv 

/W&g£iPJJ£Uc«h;:3, 102°C 
±l 0 CcD$6Hft-efoo/c 0 



titf, ®jftM£l00°C£'T J 4>i: 

tr ± 5°cw|aia ft tojrtfcsr t 



[0024] 

It immerses these 50 Example items to an oil 
bath with a temperature increase rate of 1 
degree-C/min, supplying electricity a 0.1 A 
electric current, when the oil temperature at the 
time of the supplying electricity interruption by 
cutting was measured, it was within the range of 
102-degree-C+/-1 degrees C. 
Moreover, when it was within the range of said 
alloy composition, it was able to put in the 
operating temperature within the limits of +/-5 
degrees C centering on 1 00 degrees C. 



[0025] [0025] 

&*3, Bi^6fifi%J^TS.t^l3 In addition, it made Bi into 6 weight% or less 

fi4%J^±^L"CffS300 fx m and 13 weight % or more, and tried the drawing 

(j> <£>H3l#£rf£^fc#;, of diameter (phi) of 300 micrometer. 

-k^irgfzK), SiL^o/c^LT „ However, a ductility is too large. 



Moreover, it is scarce, it was the most difficult. 



[0026] 

[H«j2)In46. 5li%, Sn4 
3. 0fifi%, Bi7. l£S%, Ag 

3. 4mm%<D£msLf&<Dmt* 

^45m/min^t/c^\ 

feLtct^Z, 20 ix Q -cmffco 
tz a r<D^^g^4mm(C^I|$ffL-C 



[0026] 

[Example 2] 

It drew a line and processed the base material 
of an alloy composition of 46.5 weight% of In, 
43.0 weight% of Sn, 7.1 weight% of Bi, and 
Ag3.4 weight% into the line of diameter (phi) of 
300 micrometer. 

It makes the draw-down rate about one dice into 
6.5%, it made drawing speed into 45 m/min. 
However, there was no disconnection. 
When the resistivity of this line was measured, it 
was 20 microhm-cm. 

It cuts this line to length 4 mm, and considers it 
as a fuse element, it made the tape type thermal 
fuse similar to Example 1 . 
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[0027] 



rw^jg^j 0 B n5o@^, o. iry 

jv^&zmfe^tzb^, 101°C 
±l°CO|5ISrtT'foofCo £/c, 

tLfi\ ®jfEfi/g£l00°C£f iL^t 
LT±4 , CO(fiBirtlw|ft«)6ii: 



[0027] 

It immerses these 50 Example items to an oil 
bath with a temperature increase rate of 1 
degree-C/min, supplying electricity a 0.1 A 
electric current, when the oil temperature at the 
time of the supplying electricity interruption by 
cutting was measured, it was within the range of 
101-degree-C+/-1 degrees C. 
Moreover, when it was within the range of said 
alloy composition, it was able to put in the 
operating temperature within the limits of +/-4 
degrees C centering on 100 degrees C. 



[0028] 



[0028] 



ft ^ S n - B i - 1 n ^ <D jfi; It "51 
-C300 u m <t> ?7*(DWMUt3. 

^95°C~105°CT\ 7!>>og£3§ 



[ADVANTAGE OF THE INVENTION] 

According to this invention, it manufactures the 
ultra-fine-wire fuse element of a 
300-micrometer(phi) class by the drawing with 
the sufficient efficiency of the low-melting-point 
fusible-alloy base material of the Sn-Bi-ln type 
which does not have influence in ecology, it can 
obtain the alloy-type thermal fuse which is 
operating-temperature 95 degree C-105 degree 
C, and can prevent the action error by a 
self-heating sufficiently using this fuse element. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[mi] 



[FIG 1] 

It is drawing in which an example of the 
alloy-type thermal fuse based on this invention 
is shown. 



[M2] 



[FIG 2] 
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^M^m^trL — It is drawing in which the example different from 
Xo±ffii:fiS , J^^J?r^t'(§l® the above of the alloy-type thermal fuse based 
TrfcSo on this invention is shown. 



[H3] [FIG. 3] 

W t#5^ifiSta — It is drawing in which the example different from 

X(Z)±IEtfiSU©^J^1"|g|ffi the above of the alloy-type thermal fuse based 

Vfo&o on this invention is shown. 



[04] [FIG 4] 

K (C^S^^Mrm^t:^. — It is drawing in which the example different from 

X©±fa£fiBU©#J£^1"l2iS the above of the alloy-type thermal fuse based 

~Cfo5 0 on this invention is shown. 



[05] 

X<7)±|S^(±S , J^^ i J?r^i"[§l® the above of the alloy-type thermal fuse based 
"CfcSo on this invention is shown. 



[FIG. 5] 

It is drawing in which the example different from 



2 t^-X^U^h 



[DESCRIPTION OF SYMBOLS] 

2: Fuse element 



U] 



[FIG. 1] 



3 « i 



IM2] 



[FIG. 2] 
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